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(54) niter catheter 

(57) The invention relates to a catheter which com- 
prises at least one tubular basic body with a proximal 
and a distal end. Herein annnged on the distal end is a 
fitter element which is formed by a number of flexible 
strips which are distrfouted over the periphery and 


extend in longitudinal direction of the basic body. These 
strips are each curved substantially arcuately in out- 
ward direction and can be pressed together elastically. 
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Description 

The invention relates to a catheter comprising in 
per se known manner at least one tukxilar basic body 
and a proximai and a distal &nd. s 

In medical operations wherein there is a danger of 
blood thrombi spreading through the vascular system of 
a patient, filters are placed in the bloodstream which 
catch these thrombi. 

The present invention relates to a catheter which is 10 
provided on its distal end with such a fitter element. The 
fitter element is fbnned by a number of flexible strips 
which are distributed over the periphery and extend in 
longitudinal direction of the basic body and which are 
each curved suttstantially arcuately in outward direction is 
and which can be pressed together elastically. The 
catheter Is carried with the fitter element in the pressed 
together state to the connect location in the bloodstream 
of the patient, whereafter the strips are elastically 
released to a position dose to or in contact witii the wall 20 
of the blood vessel. The t}lood can flow through 
between the strqps but possible thrombi are held back. 
Infusion wires or catheters with which the thromisi can 
be broken down can be introduced through the central 
lumen. 25 

A suitable embodiment Is characterized in claim 2. 
The material of the catheter is of a nature herein such 
that a deformation arranged during heating to a temper- 
ature dose to tiie softening temperature is retained after 
cooling. The arcuate curve in the strips can thus be 30 
an^nged. 

In preference the st^ of claim 3 is applied herein. 
The flexible strips herety acquire a better movement 
potential and can thus still place themselves reliably 
close to or in contact witii the wall of the blood vessel, 35 
also in difficult concfitions. 

A further development is characterized in daim 4. 
When ttie filter element is in its active position tiie rela- 
tively distal ends of the strips are spread, so that the 
strips define to a certain extent a funnel shape which 40 
leads to the lumen of the basic body. 

A further favourable development is characterized 
in daim 5. The Inner tutuilar body provided witii the f iter 
element is introduced into the patient in the retracted 
position together with the outer tubular body. As soon as 4s 
ttie outer tulxilar t>ody is positioned in the conrect man- 
ner, the inner tubular body can be placed into the 
extended position in which the filter is active. 

A suitable embodiment is characterized herein in 
claim 6. The inner tubular body can her^ slide easily so 
in the outer body. 

According to a further development the step of 
claim 7 is applied. When the filter element is placed into 
the extended position the hemostasis device is adjusted 
whereby the sealed passage is pinched securely round ss 
the inner tubular body. The relative position of tiie inner 
tubular body relative to the outer tubular body in the 
extended active position Is hereby fixed so tiiat the inner 


tubular body cannot move unintentionally into the 
retracted position. 

By applying tiie step of claim 8 a flushing liquid can 
be supplied to a position dose to tiie filter element via 
the remaining diameter of the lumen. 

With ttie step of daim 9 Is achieved that at the prox- 
imal end the relative position of the distal endis of;tiie 
inner and outer tubular body can be accurately moni- 
tored, and particularly whether the filter element is 
placed in correct manner in the active extended position 
or in tiie protective retracted position. 

In order to prevent tiie fitter elefnent adhering to tiie 
tissue of the blood vessel after a period of time, ttie step 
of claim 10 is preferably applied. RIter catheters of the 
present type can thus remain for a long time in the body 
of the patent 

The invention will be further eluddated in the follow- 
ing description witii reference to ttie annexed figures. 

Figure 1 shows schematically the application of tiie 
catheter according to the invention. 

Figure 2 shows a partiy broken away and schematic 
view of an embodiment of a catheter according to the 
invention during insertion into a patient. 

Figure 3 shows a view corresponding with figure 2 
of the catheter in the active situation. 

Rgure 4 shows a partiy broken away view of the 
end of a preferred emtxxliment of the catiieter in the sit- 
uation corresponding witii figure 2. 

Rgure 5 shows tiie end of ttie cattieter of figure 4 in 
the situation corresponding with figure 3. 

Rg. 1 shows schematically that a catiieter 1 
according to an embodiment of the invention Is inti-o- 
duced into a blood vessel 3 of a patient 2. The distal end 
of catiieter 1 bears a filter element 4 to be further 
described which can catch blood ttirombi so ttiat these 
do not reach locations in the blood circulation where this 
could be dangerous for the patient. 

As shown more particularly In fig. 2, tiie catheter 1 
comprises a tubular basic body built up of an outer tubu- 
lar txxly 5 with a lumen 11 in which is received an inner 
tubular body 6. 

At the proximal end, that is, the end of catheter 1 
situated outside the patient during use, a hemostasis 
device 7 is arranged on the outer tubular body 5. This 
device furttier comprises in per se known manner a 
sealed passage tiirough which the proximal end 8 of ttie 
inner tubular body 6 can extend to the outskie. 

On the distal end tiie inner tubular body 6 is pro- 
vided with a number of flexible strips 15 extending in 
longitudinal direction of the kasic body In tiie embodi- 
ment shown these strips 15 are formed by a number of 
axial indslons 16 In ttie tubular body 6. The strips 15 are 
preformed such ttiat in released state they are curved 
arcuately outward as shown In fig. 3. This released form 
can be arranged in ttie strips by heating ttiem to a tem- 
perature dose to ttie softening temperature of the male- 
rial of the basic body, forming the strips into the desired 
shape and subsequentiy cooling ttiem. The Ibmned 
shape is tfien "^frozen" into the material. The strips 15 
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can be dasticalty pressed together to substantially the 
diameter of the Inner tubular body 6, so that fitter ele- 
ment 4 formed by the arcuate strips 15 canbe received 
into the outer tubular body 5. 

In this situation as shown in fig. 2, the catheter is 
introduced into the patient In the usual manner the end 
of the out^ tui}ular body 5 takes an atraumatic form so 
that this can be carried out without possible trauma for 
the patient. 

The proximal end 8 of tiie inner tiibular body 6 Is 
provided with a number of markings 9 which are shown 
here as tiiickenlngs t)ut which can also be embodied In 
a contrasting colour or the like. The markings 8 co-act 
witii the distal end of the outer tut)ular tKxjy 5, or more 
particularly the hemostasis device 7. In order to incficate 
the relative shifted position of the two tiixitar kxxiies. 

When the catiieter 1 is inserted, care Is taken that 
the proximal end part 8 of the inner tubular body 6 
remains a determined number of marMngs 9 outside the 
hemostasis device 7. thus ensuring that the fitter ele- 
ment 4 remains in tiie retracted position. 

When the distal end of tiie catheter is placed in tiie 
conrect position, the fitter element 4 can be shifted out- 
ward, while the outer tutxjlar body 5 is simultaneously 
retracted, whereby the filter element 4 remains at the 
same position. This situation is shown in fig. 3. The 
proximal end part 8 is pressed inward a predetermined 
number of markings 9 into the hemostasis devrce 7 
while the outer tubular body 5 is retracted over the same 
distance, so that the distal end part has moved outward 
in the same position from the distal end of tubular body 
5. 

The strips 15 are herein expanded into their "fro- 
zen" arcuate state so that they lie elastically against the 
wall of blood vessel 3. In tttis situation any tfirombus 17 
which may be cam'ed along in tiie bloodstream is 
caught between the spread strips 1 5 so that it does not 
move any further. 

The filter can be flushed regularly by supplying a 
flushing liquid into the lumen 11 of the outer tutxilar 
body 5 via a flushing connection 12 arranged for tiiat 
purpose on the hemostasis device 7. 

At least the strips 15 are coated on their outer side 
with a layer of bioactive material such as heparin so 
ttiat, also in the case of a prolonged presence in the 
body, the wall of the tAood vessel 3 and tiie fitter element 
4 are prevented from growing together. 

After a period of time, when the danger df throne- 
sis has receded, the catiieter can be removed again. To 
this «id the inner tukxjlar element is first retracted a pre- 
determined number of markings 9 so that the filter ele- 
ment 4 is pressed together ^astically and received into 
the distal end of the outer tut>ular body 5. The whole 
catheter can then be removed. 

The hemostasis device 7 is preferably of an adjust- 
able type whereof the sealed passage through which 
passes the proximal end 8 of tiie inner tutxilar body 6 
can be pinched sorely round the inner tut)ular body 6. 
The danger of the inner tutxilar body shifting in the outer 


body which certainly occurs during prolonged use is 
hereby avoided in reliable manner. 

Fig. 4 and 5 show the distal end portion of a pre- 
ferred embodiment Ju^ catheter 1. the catheter 20 
5 oonrprises an outer tutxilar body 21 in which an inner 
tutxitar body 22 is siidat)ly received. In the end portion 
of the inner tutxjiar body 22 are arranged cuts 23 which 
in thus embodiment extend helically. 

In the active situation shown in fig. 5 the strips 24 
TO formed between the cuts 23 bend outward to form tiie 
fSter element Due to the helical form of sti'ips 24 these 
are very flextble and can adapt wen to tiie conditions, in 
particular they can place themselves very well against 
the waif of the t)lood vessel. 

75 

Claims 

1 . Catheter comprising at least one tubular basic body 
witfi a proximal and a distal end, wherein on the dis- 

20 tal end is arranged a filter element which is fonmed 
by a number of flexible strips which are distributed 
over the periphery and extend in longitudinal direc- 
tion of the basic body and which are each curved 
substantially arcuat^y in outward direction and 

25 which can be pressed togetiier elastically 

2. Catheter as claimed in dairn 1 , wherein the strips 
are formed by wall parts of the basic body defined 
between incisions of the basic t)ody. 

30 

3. Catiieter as claimed in claim 2, wherein tiie inci- 
sions extend helically 

4. Catheter as claimed in dairn 2. wherein tiie strips 
35 are mutuaOy separate on the distal outer end of tiie 

catheter. 

5. Catiieter as daimed in any of tiie foregoing claims 
comprising an outer tubular basic body and an 

40 inner tutxjIar body which is received in a lumen 
ttiereof and which bears on its distal end the flexible 
strips and wherein the inner tutxjIar body is slidable 
in tiie outer tubular body at least between a 
retracted position in which the strips are situated 

45 inside tiie outer tubular body and an extended posi- 
tion in which the flexftsle strips are situated outskle 
the outer tutxilar body. 

6. Catheter as daimed in daim 5. wherein on tiie 
50 proximal end of tiie outer tubular txxJy is arranged a 

hemostasis device which comprises a sealed pas- 
sage through which the proximal end of the inner 
tutxilar body extends to the outside. 

55 7. Catiieter as daimed in daim 6. Wherein the hemos- 
tasis device is of the adjustable type, the seeded 
passage of which can be pinched securely round 
tiie inner tubular body. 
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8. Calheter as claimed in daim 7. wherein the hemos- 
tasis device is provided with a flushing connection 
connected to the lumen of the outer tubular body. 

9. Catheta- as claimed in any of the claims 5-8, s 
wherein the proximal end of the \m& tubular body 

is provided with a marlcng which co-acts with the 
proximal end of the outer tubular body and which 
shows the relative position of the distal ends of the 
outer and the inner tubular body. io 

10. Catheter as claimed in any of the foregoing claims, 
wherein the strips are provided with a coating of 
bioactive material such as heparin. 

15 


20 


25 


30 


35 


40 


45 


SO 


55 


4 



5 


EP0 743 046A1 


European Patent 
Office 


EUROPEAN SEARCH REPORT 


AwKcattoB NBBktt 

EP 96 26 1335 


DOCUMENTS CONSIDERED TO BE RELEVANT 


CateiMy 


Citalioa of 4ocanMat inth wkcre appropriate, 


Rdnraat 

to < 


CLASSIFICATION OF THE 
APPLICATION Oat-CLt) 


X 
A 

A 
A 
A 


FR 2 643 259 A (LG MEDICAL) 24 August 1999 

* the whole document * 

FR 2 694 687 A (CELSA) IS February 1994 

* page 8, line 26 - page 9, line 26; 
figures 1,9,16 * 

EP e 437 121 A (LEFEVRE) 17 July 1991 

* the whole document * 

FR 2 666 642 A (CAMUS) 29 May 1988 

* abstract; figures ^ 

US 4 499 124 A (PUSINERI) 12 February 1985 

* column 4, line 45 - column 5, line 45 * 


1,5-8 
1.5 

1-5,7 

1,2,4,5 

10 


A61F2/ei 
A61B17/22 


TECHNICAL FIELDS 
SEARCHED (latCLC) 


A61F 
A61B 


Hw rnmt sank itpwt tas beta ftam v br all 


THE HAGUE 


23 August 1996 


KousouretdS» I 


CATEGORY OF CITED DOCUMENTS 


X : paiticdUriy vdenat if takcB alone 
Y : rtrticBbriy ictavut if mUncri wH 
doesBKst of Cbc siae catc; 

O : iumi-viUUb 4isdosiire 
P : tatetmeriiatc 4ocuMcat 


T : theory or priadpte ndtAyim^ the 
C : euiicr pstat tenookt, btrt pnMislMrf 

after the filiiic^ 
D : docoMt dtcri in the appUcatkio 
L : tocncDt dtctf for ether rctsoas 


A : BCMber of tbe same patent fuulfr. cocic^eA^i&t 


6 


